Studies of chromosomes of Cyperaceae have been carried out by Bokhari (1976 Bokhari ( , 1979 , Bokhari and Godward (1980) , Heilborn (1939) , Mehra and Schdeva (1975 , 1976 ), Sanyal (1972 and Tanaka (1937) , but no previous chromosome counts for Mariscus umbilensis have been published. Bokhari (1976 Bokhari ( , 1979 have previously carried out irradiation studies in Cyperaceae, while Bokhari and Godward (1980) , Castro et al. (1948 Castro et al. ( , 1949 , Montezuma de Carvalho (1961) and Nordenskiold (1964) have followed up the effect of irradiation in Juncaceae where there is a diffuse centromere.
In the present study, karyotype and chlorophyll mutants have been noted in M2 genera tion. The latter was examined in the electron microscope. Chlorophyll mutants and their ultrastructure in the M2 generation The chlorophyll mutants were observed in the M2 generation at 30 and 60 kR. Albina mutant At 30 kR, out of 300 seeds sown from M, generation, 141 survived and of these 22 (15.6%) were albina seedlings devoid of chlorophyll (Fig. 3a) . They survived for 2 or 3 days only. This is a very higher proportion of homozygous recessive chlorophyll mutants to appear in the M, generation.
Under low magnification, a section through ultrastructure of the plastid of the white seedling shows a prolamellar body at one end of the plastid, while the rest contains membrane bounded vesicles, large and rounded, with mainly attenuated contents. No stroma or grana lamella formation appears to have taken place (Fig. 3b) . It seems that these mutants were unable to transform to prolamellar body into normal photosynthetic lamellae as would be the case on placing a normal plant in light after a period in the dark. Xantha mutant At higher dose of 60 kR, from 300 seeds selected from the M, plants, 102 survived to maturity, and of these only two showed any sign of chlorophyll mutation (Fig. 4a ). These were variegated chimaeras, with sectors of the pale yellow green characteristic of xantha mu tants. Neither of these mutants produced inflorescence stems.
Ultrastructure of the yellow part of the leaves is shown in Fig. 4b . The plastid shows localised production of stroma lamellae and a rather large granum adjoining them. In the other parts of the plastids sections of small grana appear. Most of the plastid is devoid of lamellae and contains instead an accumulation of lipid droplets.
In Fig. 4c the plastid shows a system of connected tubular membranes, rather like a pro lamellar body, although their arrangement is less precise. There are scattered lipid droplets as well. The writer has not been able to find a published electron-micrograph showing such a body in a xantha mutant.
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Discussion
Previous authors, Banerjee and Swaminathan (1966) , Gaul (1959 Gaul ( , 1961 , Gustafsson (1963) , Howard and Haigh (1968) have found M, chimaeras and M2 mutants of X-irradiation in plants whose chromosomes have localised centromeres , while Davedas et al. (1987) and S adanandam et al. (1981) have found variegated tissue after using insecticides .
But Nordenskiold (1964) has followed up the effects of irradiation in plants where there is a diffuse centromere. She found a high percentage 17 .6 of mutants in Luzula pallescence at the low dose of 30 kR, but a much lower percentage 6 .3 at the higer dose of 60 kR. In the present work in M. umbilensis the chlorophyll mutant frequency at 30 kR is also high, i.e. 15.6% while it is only 2% at 60 kR. According to Nordenskiold (1964) : "the deficiencies and deletions which survive the elim ination of their corresponding fragments will serve as more or less regularly segergating genes". If the lost segment is of only little importance for the genetic matter of the nucleus, the ho mozygous loss may cause a morphological or physiological abnormality, possibly a chloro phyll deficiency. If the lost fragment is of vital importance for the individual it will serve as a lethal gene". Now it can be emphasised that if the majority of the structural changes of the chromo somes of the material with diffuse centromeres can survive after irradiation, they can be trans ferred to the next generation of cells.
Fewer fragments will be formed at 30 kR than at 60 kR. Therefore it is to be expected that there will be less loss of fragments at 30 kR. If these are carrying mutant alleles the mutant phenotype may well appear. However, at the higher doses there will be more loss of fragments and hence more lethality and fewer mutant segregants.
Ionising radiations are known to produce some ultrastructural variation in plastids, some of which represent true genetic mutations (Howard and Haigh 1968 , Von Wettstein 1960 , Von wettstein 1971 Von Wettstein states the view that chloroplast DNA serves as the vehicle for plastome inheritance. Chlorophyll synthesis occurs following messenger formation, RNA-polymerase activity, synthesis of r-RNA and t-RNA in the plastid stroma, but both plastid and nuclear DNA are involved in the regulatory processes of plastid structure and function.
According to Von Wettstein et al. (1971) , several hundred genes control the development and structural differentiation of plastids, 86 nuclear genes control plastid development in barley, 12 being responsible for chlorophyll production and membrane formation, and 69 mu tants at 20 loci are involved in the xantha phenotype.
Mutants with the albina phenotype are blocked at the earliest developmental steps, while the xantha phenotypes are blocked at successively later stages and form abnormal lamellsr system.
The presence of unusually large numbers of lipid droplets is part of the xantha phenotype (Von Wettstein 1958). According to Devadas et al. (1987) and Sadanandam et al. (1981) insecticides can also cause mutation, which can he due to their DNA alkylating properties.
The formation of vesicles ("vaculoes") has been attributed to the swelling of grana thy lakoids (Boynton 1966 , Maruyama 1961 , Murakami and Veda 1960 , or the "destruction of lamellar system" (Shar and Manocha 1965) . The frequency of chlorophyll mutant also depends on the concentration of insecticides (Davedas et al . 1987 
